Estimation of pH in individual alveolar macrophage phagolysosomes.
A method for measurement of phagolysosomal pH in individual alveolar macrophages based on a cytofluorometric technique with fluorescein-labeled silica particles (FSP) as a probe was developed. The size of the FSP, 3.0 or 5.0 microns, did not affect the result of the pH measurements. The average pH values, range 5.1-5.5, of individual particles in macrophages from three rabbits agreed well with the pH values obtained in a macrophage population using a fluorescence spectrometer and the FSP. The variation of pH in phagolysosomes in alveolar macrophages from five rabbits was investigated. Measurements were performed 3, 6, and 24 h after addition of the FSP in cells containing one particle as well as in cells containing two particles. The variation in pH was small, with a coefficient of variation less than 10% in all rabbits at all times. There was a significant correlation between values obtained from two phagolysosomes in the same cell, indicating a cell factor responsible for 10-30% of the total variance. The fact that the variation of pH is small in normal, untreated rabbit alveolar macrophages should be of importance when estimating alveolar clearance of inorganic particles due to dissolution in the acid phagolysosomal milieu.